Metabolism of polynuclear aromatic hydrocarbon in human term placenta influenced by cigarette smoke exposure.
The relative contributions of biologic and environmental factors on embryo-fetal development were elucidated in a population of pregnant women who were exposed to varying amounts of active cigarette smoke and women who were not exposed to cigarette smoke. The neonatal weight at birth, placental weight at delivery, duration of pregnancy, and placental xenobiotic (polynuclear aromatic hydrocarbon, PAH) metabolism potential were assessed in this population. The overall metabolic capability in exposed and unexposed placental tissue was measured by in vitro assays using microsomes and a PAH substrate, benzo[a]pyrene (B[a]P). Toxicity potential was determined by B[a]P-metabolite-DNA adduct generation under the same incubation condition. Cigarette smoke exposure increased the overall PAH metabolism potential in placental tissues by approximately 200% (nonsmoker 176.2 +/- 33.6, n = 25; smoker 524.5 +/- 75.5, n = 32 pmol/mg protein) whereas PAH-DNA adduct formation potential did not increase significantly over the basal level (nonsmoker 5002 +/- 830, n = 15; smoker 6172 +/- 1443, n = 22 fmol B[a]P equivalent/mumol DNA/mg protein). Exposure to cigarette smoke during pregnancy is deleterious to fetal development as reflected by reduced neonatal weight at birth. In contrast, placental weight reduction is indistinct, but placentae expressed markedly augmented overall xenobiotic (PAH) metabolism capability in response to cigarette smoke exposure during pregnancy, indicating placental metabolism may be an important mediator of adverse effects induced by such xenobiotic exposure.